Ligands and signaling of the G-protein-coupled receptor GPR14, expressed in human kidney cells.
Activation of the urotensin II (U-II) receptor, GPR14, leads to an increase in Ca(2+), activation of phospholipase A(2) (PLA(2)) and an increase in arachidonic acid. The signaling pathway for guanylin peptides in the kidney involves an unknown G-protein coupled receptor which activates PLA(2) and increases arachidonic acid as well. To test if guanylin peptides could be, as U-II, agonists for the GPR14 receptor in the kidney, we used HEK293 and CHO cells transfected with hGPR14 (HEK293+hGPR14, CHO+hGPR14, respectively). Effects of guanylin peptides and U-II were studied by slow-whole-cell patch-clamp analysis and microfluorimetric measurements of intracellular Ca(2+). Guanylin peptides and U-II depolarized HEK293+hGPR14 significantly more than wild type cells. These effects were inhibited in the presence of Ba(2+) or PLA(2) inhibition (AACOCF(3)), suggesting that guanylin peptides and U-II increase arachidonic acid and inhibit ROMK channels in these cells. However, only U-II was capable to increase the cellular Ca(2+), suggesting different mechanism of GPR14 activation by guanylin peptides and U-II. This signaling pathway of U-II involves PKC, because U-II effects in HEK293+hGPR14 cells were inhibited by calphostin C. Guanylin peptides activate PLA(2) and inhibit ROMK channels in HEK293 cells transfected with the human GPR14 receptor. Since GPR14 is present in mouse and human CCD it is a candidate for the guanylate cyclase independent receptor for guanylin peptides.